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reliable and could encourage its application to clinical 
practice. 
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Purpose/Objective: In recent years, there is a growing 
interest in combining MRI with external beam radiotherapy 
(EBRT). Moreover, the idea of gaining higher dose conformity 
by applying magnetic fields especially in electron beam 
therapy has been reported. In this work dosimetric impacts of 
transverse or longitudinal oriented uniform magnetic fields 
on the dose distribution from MeV electron beams for 
academic situations are investigated. 
Materials and Methods: Monte Carlo (MC) simulations were 
performed using the MC code GEANT4, which allows the 
simulation of magnetic fields. Dose distributions resulting 
from mono-energetic electron pencil-beams with 
perpendicular incidence on a homogeneous cubic water 
phantom were obtained for various combinations of magnetic 
field strengths B (0, 0.5, 1, 2, 3, 5 and 7 T) and initial 
electron energies E (1, 2, 4, 6, 10, 15, 20 and 25 MeV). Using 
the pencil beam dose distribution PDDs were calculated by 
lateral dose integration and broad beam dose distributions 
were generated by lateral superposition. Both parallel 
(longitudinal) and perpendicular (transverse) magnetic field 
orientations in relation to the beam direction were 
considered. The dosimetric impacts of magnetic field 
strength and orientation were evaluated for each beam 
energy by analysing the changes in characteristic features of 
the PDD and the lateral beam profile. In case of transverse 
magnetic field orientation, the paths of hypothetically 
unscattered electrons were calculated for various magnetic 
field strengths by solving the electrons relativistic equation 
of motion numerically. 
Results: A transverse magnetic field of 0.5 T already affects 
the central axis PDD of broad beams significantly. With 
increasing magnetic field strength the characteristic 
dosimetric features change strongly compared to the field-
free situation: e.g. for B = 7 T and E = 25 MeV the practical 
range Rp decreases by a factor of 10, the peak dose increases 
by a factor of 11 and the depth of dose maximum decreases 
by a factor of 19. The distance between the 80% dose levels 
and the penumbra (80%-20%) tend to decrease with increasing 
field strength. The peak to surface dose ratio exhibits a 
maximum at approx. B = 1 T for all beam energies. In case of 
longitudinal magnetic fields the central axis PDD of broad 
electron beams providing lateral electronic equilibrium 
remains unchanged. The lateral dose fall-off at the beam 
edges is steepened, e.g. for B = 7 T and E = 10 MeV the 
penumbra decreases by a factor of 4.3. The calculated 
trajectories of unscattered electrons reflect the high dose 
region of the corresponding pencil beam dose distributions. 
Conclusions: A transverse magnetic field confines the dose to 
shallow depths. Peak dose enhancement occurs due to 
spiraling electrons. Longitudinal magnetic fields primarily 
lead to penumbra reduction. The calculated electron 
trajectories are useful for interpretation of the dose effects 
observed.  
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Purpose/Objective: To evaluate the Dosimetric impact and 
the benefit of the HDR BT compared with RT in cutaneous 
tumors. 
Materials and Methods: two patients treated at CHRU Brest, 
patient 1 (P1) treated for no operated epidermal carcinoma 
of the lower lip, and patient 2 (P2) treated for an epidermal 
carcinoma of the right cheekbone, overflowing on the lower 
eyelid. P2 initially underwent an incomplete surgery with skin 
grafting. For two patients, dosimetric were calculated by the 
RT plans (Pinnacle Philips v8.0m) and the HDR plans 
(Oncentra-Elekta v4.1). CT scans were performed with a 
mask with and without cutaneous applicator. CTV and organs 
at risk (OARs) were defined. For P1, 7 fractions of 2.5Gy were 
prescribed in RT and HDR (ED of 18.2 Gy for a α/β=10). For 
P2 , 16 fractions of 3 Gy were prescribed in HDRBT(51,4Gy 
for a α/β=10) and 25 fractions of 2Gy in RT. In RT, a 6MVe 
beam was created for P1 and a 4MV beam for P2. In HDR, the 
dose was prescribed to 1cm of the source. The treatment was 
carried out with HDR Elekta-Nucletron’s with Ir192 source. 
Dose volume histograms (DVHs) over the 2 patients between 
these 2 techniques were compared. 
Results: For P1 : ED received by 2cm3 of the oral cavity was 
9.62Gy for the HDR and 23.2Gy for the RT. ED received by 
0.1cm3 of the upper lip was 5.6Gy for the HDR and 2.5Gy for 
the RT. Volume covered by 95% of the prescription dose was 
4.07cm3 in HDR and 20cm3 in RT, for a volume of CTV of 
1.9cm3. Both techniques achieved 100% coverage of the CTV. 
For P2 ED received by 0.1cm3 of the right crystalline lens was 
4.35Gy in HDR and 1.3Gy in RT. The ED received by 1cm3 of 
the right eye was 9.73Gy in HDR and 6Gy in RT. The volume 
covered by 95% of the prescription dose was 3.25cm3 in HDR 
and 6.17cm3 in RT, for a CTV volume of 1,54cm3. Both 
techniques achieved 100% coverage of the CTV. A sealed 
mask was set up during the treatment by HDR to decrease 
the eye’s dose. The volume of brain receiving 20Gy was 0cm3 
in HDR and 52cm3 in RT. 5 months after the end of the 
treatment by HDR, a scar aspect at the level of the lesion 
was found for P1, as well as a dug, but painless aspect. For 
P2, the follow-up one month and half found a dermatitis 
grade 1 limited to the level of the right cheekbone. 
Conclusions: Dosimetric results created by HDR plans were 
selected because its respected the dose constraints for OARs 
and allowed to decrease the volume of healthy tissue 
irradiated in depth. In HDR the schedule decreased the 
number of meetings what improved the comfort for the 
patient.  
   
 
 
 
 
